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Abstract 
 
Today’s smartphone apps are regularly updated 
and enhanced through software updates. The case at 
hand is the popular social multimedia messaging app 
Snapchat that released a design overhaul in 
February 2018. While the update neither changed 
any features nor caused any relevant bugs or 
crashes, it led to an uproar of Snapchat’s users and 
significantly decreased its app store ratings and 
consequently revenue. As a result, Snap Inc., the 
company behind Snapchat, was forced to reverse 
design changes to appease their users. The initial 
adverse effects of the update were surprising; 
however, after using difference-in-difference tests in 
combination with sentiment analysis, our results 
indicate that design updates can be perceived 
negatively by users. We contribute to IS literature by 
evaluating the effect of design changes and the role 
of perceived ease of use in the post-adoption stage. 
 
 
1. Introduction  
 
Developers and publishers of mobile apps 
regularly roll out software updates to enhance and 
update their apps. Modern mobile operating systems 
have built-in app stores like Apple’s App Store for 
iOS devices and Google’s Play Store for Android 
devices. These app stores simplify the process for 
developers to publish app updates – sometimes even 
several updates (e.g., several hotfixes) can be 
published on a single day. Further, app users benefit 
as they get the latest features or bug fixes through an 
automatic or semi-automatic update process that runs 
in the background and does not require manual user 
interventions. In other words, software updates are a 
commonly used instrument by app developers to 
introduce changes to their apps. Therefore, app 
updates are a common phenomenon and occur in 
nearly all software development and maintenance 
processes. 
Software updates serve different purposes: some 
updates are used to add specific new features to the 
app (e.g., the introduction of Facebook’s story 
feature), while others fix bugs or errors (e.g., a fix 
was rolled out by Instagram to prevent crashes on 
Android devices), others close security vulnerabilities 
(e.g., several mobile apps that used the Electron 
development framework had to be updated after a 
security issue was revealed) [12, 13, 19]. Last, design 
updates are commonly used to change the visual 
appearance of the app, improving usability and ease 
of use without altering any of the core-functionalities. 
Our study uses an exploratory approach and 
focuses on the surprising adverse effect of Snapchat’s 
design overhaul that was rolled out globally in 
February 2018 [46]. We use Snapchat as our 
exemplary case and the IS Continuance Model 
(ISCM) as our research framework. As the ISCM was 
initially developed as a research model in 2001 to 
asses software in a post-adoption context [3], mobile 
apps and app design updates were yet uncommon. 
Today, mobile app developers use design updates 
frequently to enhance the in-app navigation and 
overall layout. Therefore our goal is to shed light on 
this new phenomenon. Specifically, we want to 
assess how a “simple” design change could lead to 
such negative an effect that caused a significant drop 
in Snapchat’s app store ratings, the number of active 
users, and its revenue [42]. 
Therefore, this paper is sought to answer the 
following research question: 
 
RQ: What is the influence of a non-feature design 
update on app users? 
 
The remainder of this research paper is structured 
as follows: In the next section, we provide an 
overview of the related work regarding software 
updates in general and the ISCM that we use as our 
theoretical lens. Section 3 describes our research 
methodology and our data collection process. Section 
4 outlines the conducted analyses, describes how we 
used Snapchat’s app store ratings and reviews from 
the Google Play Store in combination with text 
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mining to assess the effect of the design update. In 
Section 5, we discuss the results of our analyses. 
Last, we give a short conclusion, outline our 
contributions to theory and the IS community, and 
give recommendations for further research and 
acknowledge potential limitations of our study.  
 
2. Related work and hypotheses  
 
This section describes the related work on 
software updates in general, the development of the 
ISCM and how it is currently used to evaluate and 
assess users’ perception of software updates. 
The topic of software updates gained traction in 
IS literature as well as in mainstream media over the 
last few years. Some of the most famous and 
discussed software updates that were released are for 
example the update that the car manufacturer Tesla 
rolled out to temporarily increase the range of its cars 
purchased in Florida – in the wake of Hurricane Irma 
[45]. Additionally, Tesla recently was able to lower 
the breaking distance of its Model 3 through another 
over-the-air update [25]. Furthermore, a faulty 
software update caused Nest, a famous IoT company, 
to go offline for several hours thus making remote 
security services like saving video footage to the 
company’s cloud service unavailable for users [44]. 
Likewise, Snapchat globally rolled out a large design 
update in February 2018 which caused an uproar by 
its users [42]. 
Thus, updates can have both a positive and 
negative effect on their users and ultimately lead to 
an increase or decrease of app usage. As Recker 
(2016) outlines: today’s mobile app users generally 
experience low switching costs. Thus it is particularly 
easy to change from one app to a different one if 
users are unsatisfied [30]. 
Recently, IS literature has started to focus on this 
phenomenon and assesses software updates as an 
instrument of software maintenance and distribution 
strategy: Amirpur et al. (2015), Foerder and Heinzl 
(2017), and Fleischmann et al. (2016) specifically 
focus on software updates using the post-adoption 
lens and adapt the ISCM to this new context [1, 3, 14, 
16]. 
 
2.1. Software updates  
 
Enhancements and changes of the underlying 
base-software are commonly known as software 
updates or patches and often go hand in hand with a 
change in version number and a changelog that is 
generally provided for documentation purposes. 
Those updates are often based on bug reports or 
feature requests by users who provide valuable 
feedback [23], or they come from internal feedback 
as developers often monitor their back-end processes 
and try to identify actual or future performance issues 
or bugs [29]. Technically, software updates and their 
rollout process have already been discussed in the 
software development and maintenance literature 
[39]. However, research on how they affect the users 
is still scarce. In fact, IS literature has just recently 
started to distinguish between various types of 
updates and to assess their different effects on the 
users. Mainly, literature splits updates into feature 
and non-feature updates [14, 16]. While feature 
updates are expected to increase the positive 
perception of software, experiments with non-feature 
updates show that there are neither positive nor 
negative effects associated with them [14]. Non-
feature updates are bug fixes or hotfixes that do not 
change the core functionalities of the software [1, 
14]. 
Design updates are a prime example of non-
feature updates that are regularly used to improve the 
usability of apps without adding any additional 
features. For example, Google developed and 
published its Material Design in 2014 and is 
continuously changing and tweaking it since then 
[17]. In 2017, Skype released a redesign of its 
Windows desktop and Mac version [32], and the 
introduction of Apple’s iPhone X display notch has 
led Apple to directly encourage and pressure 
developers to update their apps to take advantage of 
the new layout [2]. In general, design updates focus 
on providing a modern, new and responsive design, 
keep the users happy, and can also be an instrument 
used to show an active development process. 
 
2.2. Snapchat 
 
Snap Inc. was founded as a startup by three 
former Stanford University students and its app 
Snapchat was publicly released in September 2011 as 
a social multimedia messaging app [34]. One of its 
prominent features is the automatic expiration of sent 
photos and text messages after a specific period or 
number of views. In 2013, Snapchat introduced a 
feature called stories that allows users to share 
content for 24-hours with their community; a feature 
that has seen extent copying [43]. For example, 
Instagram, Facebook, and WhatsApp offer now 
similar functionalities. Snapchat is available for both 
Android and iOS devices and supports 22 languages. 
With an amount of an estimated 191 million daily 
active users in the first quarter of 2018, it ranks 
among the top apps in both Google Play Store and 
Apple’s App Store [36]. 
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On November 29, 2017, it was announced that 
Snapchat would receive a design overhaul as an app 
update [35]. This over-the-air update was first rolled 
out to smaller beta-testing groups and was made 
globally available on February 6, 2018 [46]. The 
global release of the redesign caused an uproar of the 
Snapchat community: many users, bloggers, 
YouTubers, and other news sources stated that the 
new design decreased perceived ease of use and 
made it more difficult for users to access features 
they wanted to use. The layout was changed 
drastically, and in-app navigation changed to a large 
extent. After a significant decrease in average app 
store ratings, several web-petitions that were signed 
by millions of people, and criticism by social media 
stars such as Kylie Jenner, Snap Inc. decided to 
reverse changes to the design in order to improve the 
app and make navigation and feature accessibility 
easier [37]. Thus, we hypothesize: 
 
H1: The release of the design overhaul led to a 
decrease in Snapchat’s average app store rating. 
 
2.3. The ISCM and perceived ease of use 
 
The ISCM is rooted in the Expectation-
Confirmation Theory (ECT) that is rather a paradigm 
than a clearly defined model. Oliver conducted the 
first research study that evaluated the effects of 
expectation and disconfirmation in 1977 who 
surveyed 243 college students to evaluate the 
perceived post-exposure product performance of 
goods by consumers in a marketing context [26]. 
Later in 1980, Oliver enhanced the findings by 
creating a research model that incorporates two 
measurement points and assessed the effects of 
disconfirmation on the satisfaction and future 
intention [27]. Therefore, the basic ECT model 
consists of the following constructs: expectations and 
actual performance that lead to positive or negative 
disconfirmation (positive, if the performance exceeds 
the expected performance) that has a direct effect on 
satisfaction [11]. Ultimately, satisfaction affects the 
repurchase or reuse intention. Bhattacherjee was the 
first who adapted the ECT to an IS context in 2001 
[3]. The model was renamed to ISCM, and it is 
commonly used to investigate the continuance use 
intention of software in the context of software 
updates. In general, both models describe how users’ 
expectations create a positive or negative discrepancy 
if they are met or not. This discrepancy, commonly 
termed disconfirmation, has a direct effect on users’ 
satisfaction, and ultimately, continuance intention to 
keep using the software [4]. Therefore, an unexpected 
software update that improves the users’ perception 
of the app over the expected levels has a positive 
effect and will help to keep users entertained and 
refrain them from stop discontinuing the app [14, 15, 
16].  
Perceived ease of use is said to play only an 
essential role in the initial adoption stage of a 
software [8]. Thus, IS literature states that after the 
initial adoption, “ease of use has an inconsistent 
effect on attitude [...] which seems to further subside 
and become non-significant in later stages” [3:356]. 
Additionally, Karahanna et al. (1999) state that “users 
gain experience with the system, ease of use concerns 
seem to be resolved and displaced by more 
instrumental considerations involving the efficiency 
of the innovation to increase one’s job performance” 
[20:200]. 
Thus, perceived usefulness is used to describe the 
actual perceived performance of an IS [8]. It is 
described as “the extent to which an individual 
believes […] (it – the IS) helps them conduct their 
tasks or jobs” [21:388]. In other words, while 
perceived ease of use is said to play an essential role 
in the initial adoption process of an IS, perceived 
usefulness represents the perceived performance of 
the IS – which is evaluated after the initial adoption. 
Consequently, IS literature has not yet assessed 
perceived ease of use in the context of software or 
app updates that happen in a post-adoption context, 
sometimes months or years after the initial adoption 
of the software. Therefore, we hypothesize that: 
 
H2: The release of the design overhaul led to a 
decrease of Snapchat’s users’ perceived ease of 
use. 
 
3. Research methodology 
 
In order to examine the effects of such a non-
feature app update on its users, we analyze 
Snapchat’s Google Play Store ratings and its user-
generated reviews. The major design overhaul 
thereby poses a compelling case as the update 
contained only visual changes but led to a primarily 
negative impact on Snapchat’s users. In this section, 
we describe our approach towards data collection, 
data preprocessing, and data analyses. Furthermore, 
the results of our conducted analyses are reported and 
visualized. 
 
3.1. Data collection process 
 
We obtained two different data sets with user-
generated feedback from the Google Play Store. As 
the majority (about 85%) of all smartphones 
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worldwide run on Android [7] and Google Play Store 
is the official app store for Android smartphones, we 
chose it to be our primary data source. The store is 
used by Android users not only to download and 
install mobile apps on their Android devices but 
further to rate and review those apps [40]. Similar to 
other app stores, apps can be rated using a 5-star 
system with one star being the lowest possible rating 
and five stars being the highest possible rating. 
Besides providing the opportunity to download apps, 
the Google Play Store includes a built-in update 
manager for installed apps. Android apps can be 
updated either automatically or semi-automatically, 
but all updates are rolled out “over-the-air” and are 
free of charge. Thus, app updates differ significantly 
from fee-based service-packs or software extensions 
that are still common in other software distribution 
channels like games where add-ons have to be 
purchased. 
We downloaded the daily star distribution of the 
app store ratings as well as the reviews provided by 
Snapchat users using a custom R-script. The resulting 
data set contains a total of 737,182 reviews and 
2,150,972 ratings. This discrepancy occurs as a rating 
can be submitted without the requirement to publish a 
review. In order to apply text mining methods, we 
restricted the reviews to English reviews only. We 
furthermore excluded empty reviews without any 
explanatory power. Our data set includes ratings and 
reviews submitted between May 5, 2017, and May 5, 
2018. 
In order to ensure a proper text mining analysis of 
the reviews, we conducted several preprocessing 
steps [9, 22]. We first converted all characters to 
lowercase and removed numbers as well as special 
characters including the punctuation. We then 
removed stop words that do not have any information 
value like “and” or “in” using a custom extension of 
the list of stop words provided by the Python library 
sklearn [28]. 
 
3.2. Descriptives 
 
The final preprocessed data set consists of 
2,150,972 ratings and 553,025 English reviews. The 
average length of a review is 59 characters with a 
standard deviation of 64. The average rating over the 
entire observed period is 3.91 with a standard 
deviation of 0.45. The descriptive statistics are 
summarized in Table 1. 
 
Table 1. Descriptives 
Average review length in 
characters 
59 
Standard deviation review 
length 
64 
Average rating 
3.91 
Standard deviation daily rating 
0.45 
 
Splitting the data set into pre-update and post-update 
data, our data can be described as follows: 353,386 
reviews and 1,510,370 ratings were submitted before 
the major design update, 199,639 reviews and 
640,602 ratings were submitted after the major 
design update. Regarding the remaining descriptives 
before and after the update, refer to Table 2 below: 
 
Table 2. Descriptives: before and after 
 Before 
update 
After 
update 
Average review length 
in characters 
56 69 
Standard deviation 
review length 
61 73 
Average rating 
4.04 3.52 
Standard deviation 
daily rating 
0.21 0.69 
 
4. Data analysis and results 
 
In this section, we compare the feedback before the 
update on February 6, 2018, to the feedback after the 
update. 
Our analysis consists of two major parts. In a first 
step, we conduct a statistical analysis of the average 
app store rating using a chow-test to test for a 
structural break and an unpaired t-test to detect level 
differences. Second, we apply text mining to the 
available reviews before and after the update. 
 
4.1. App store rating analysis 
 
First, we analyze the average daily star ratings of 
Snapchat. The statistical analysis was conducted in R. 
The 7-days moving average of the daily Snapchat 
ratings is depicted in Figure 1. The graph shows a 
sudden massive drop in the average ratings after the 
design update had been globally rolled out. In order 
to analyze whether this drop constitutes a significant   
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 structural break, a Chow-test was conducted. The 
Chow-test was initially developed by Gregory Chow 
in 1960, and its purpose is to test for a structural 
break in a time series [6]. Time series, in general, can 
experience unexpected patterns and shifts, which can 
be defined as either outliers or breakpoints. These can 
cause structural changes and distort model parameter 
estimation. The Chow-test uses an F-test to asses if 
two separate regressions fit the data better – when 
split into two subsets – than a single one over the 
whole data set. In order to utilize the Chow-test the 
date of the structural break has to be known – which, 
in the case of the Snapchat update, is February 6, 
2018 [46]. The Chow-test scores with an F-value of 
3.094 and a p-value of 0.000. Thus, we can conclude 
that a significant structural break in the time series 
occurred on that exact date. 
Next, we tested for stationarity of the time series 
using the Dickey-Fuller test [10]. Based on the 
significant p-value (Dickey-Fuller: -4.004, p-value: 
0.010) we can accept the alternative hypothesis that 
the time series is stationary. 
Last, we conducted an unpaired t-test to test for 
differences in the ratings before and after the app 
update. As the Levene-test is significant with an F-
value of 173.410 and a p-value of 0.000 – rejecting 
the null hypothesis that the sample variances are 
equal – we choose to report the results for the Welch 
two-sample t-test. As the t-test is significant with a t-
value of 6.993 and a p-value of 0.000, we conclude 
that there is a level difference between the average 
daily ratings before and after the design update. The 
mean difference of the star ratings amounts to -0.526. 
 
4.2. Text mining analyses 
 
After identifying a significant drop in average app 
store ratings, we applied text mining in combination 
with sentiment analysis to find possible explanations. 
To get an overview of the impact of Snapchat’s 
design overhaul in February on the user experience, 
we analyzed the available Snapchat reviews. The text 
mining analyses were conducted in Python utilizing 
the external library Natural Language Processing 
Toolkit (NLTK) [24]. 
First, we started by performing an n-gram 
analysis [5]. N-grams are defined as sets of n words 
that frequently occur together. We calculated n-grams 
for n=1, n=2, and n=3. Unigrams (1-gram) are 
thereby equivalent to single words. The n-gram 
analysis of the reviews before the update is depicted 
in Table 3. The results are sorted in descending order. 
The first row thus represents the most frequent 
unigram, bigram, or trigram respectively: 
 
Table 3. Top n-grams before the update 
No. Unigram Bigram Trigram 
1 app love snapchat social media 
app 
2 love social media favorite social 
media 
3 snapchat worst app multi snap 
feature 
4 update amazing app social media 
apps 
5 friends android users front facing 
 
Figure 1. Average app store ratings 
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camera 
6 filters nice app record multiple 
videos 
7 fun update sucks talk ur friends 
8 cool awesome app bad camera 
quality 
9 amazing cool app absolutely love 
snapchat 
10 don fun app social media 
platform 
 
Analogous to Table 3, Table 4 displays the n-grams 
of the reviews after the major design revision: 
 
Table 4. Top n-grams after the update 
No. Unigram Bigram Trigram 
1 update update sucks update sucks 
ass 
2 app love snapchat social media 
app 
3 snapchat social media update sucks 
change 
4 love friends 
stories 
update sucks 
bring 
5 sucks recent update broke don fix 
6 hate update ruined favorite social 
media 
7 stories worst update update ruined 
snapchat 
8 don User friendly update ruined 
app 
9 friends update makes update sucks 
balls 
10 version sucks ass snapchat update 
sucks 
 
Comparing the most frequent n-grams before and 
after the update, we can conclude that the results 
differ. While before the update, positive associations 
such as “amazing app” or “absolutely love snapchat” 
are predominant, those associations are 
overshadowed by negative feedback about the 
software update after the rollout of the update. 
Looking at the trigrams, for instance, eight out of the 
ten most frequent trigrams address the software 
update. 
As the n-gram analysis suggests a change from 
positive to negative sentiment after the update, we 
continued by calculating the sentiments of the review 
texts. The sentiment analysis was conducted using 
VADER, a pre-trained sentiment-analysis model for 
social media text [18]. VADER is especially suited 
for such an analysis as it is particularly trained to 
identify sentiments of social media text, being able to 
correctly assess colloquial English and Internet 
language. The 7-days moving average of the review 
sentiments is displayed in Figure 2. The sentiment is 
thereby expressed as a value between 0 and 1 and can 
be understood as a percentage of positivity. A 
sentiment of 1 is defined as a purely positive 
sentiment, a sentiment of 0 as purely negative. The 
days directly after the design update are characterized 
by a steep drop in average sentiment indicating a 
higher dissatisfaction with Snapchat. In the month 
following the initial drop, the average sentiment 
slowly recovers and reaches the before-update level 
in May 2018. 
As both the n-gram analysis as well as the 
sentiment analysis support our argument that the 
design overhaul caused a decrease overall user 
perception, we further evaluated a random selection 
of the reviews qualitatively in order to identify 
possible causes. Below, we give multiple examples of 
reviews that specifically talk about how the design 
update affected perceive ease of use. 
Several reviewers explicitly stated that the design 
update negatively affected the way they use the app 
and warned others to not update to the latest version: 
“New update is once again much worse than the 
last, Why would I want my stories on the same 
page as my Snapchat conversations? Stupid 
layout, even more difficult to use, do not update if 
you can help it!” 
Other reviewers wrote that the app is less accessible 
and less easy to use: 
“New update is TERRIBLE. Can't watch my 
friend's stories anymore. Preferred the old update 
so much better because it was actually easy to 
use.” 
“Hate the new update. The new set up is really 
confusing and everything was way more 
straightforward and easy to use before […]” 
Some reviewers even provided direct feedback to the 
developers: 
“Hi team snapchat. We appreciate you wanting to 
improve the quality of your services to us the 
benefactors. Which led you into upgrading your 
application, which initially must have sounded 
like a great idea to you but it has made the 
application more complex and difficult to use. We 
sincerely plead that you revoke this upgrade and 
give us something similar to its previous state or  
if possible bring back the old version as it is more 
easy to use.[…]” 
The qualitative assessment further supports our 
hypothesis that the Snapchat update released in 
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February 2018 disappointed many users because of 
the unfamiliar new de  sign and decreased perceived 
ease of use. 
 
5. Discussion 
 
The goal of our study was to identify the reasons 
behind Snapchat’s sudden drop in average ratings and 
evaluate the influence of a design app update. In a 
first step, we extracted data containing the ratings and 
reviews of Snapchat for one year from the Google 
Play Store. Second, we ran analyses to test our 
hypotheses: 
(1) We used a chow-test and a t-test to assess if a 
structural break did occur after the global release of 
the design update on February 6, 2018. Both tests 
show significant results: the chow-test scored with an 
F-value of 3.094 and a p-value of 0.000, while the t-
test scored with a t-value of 6.993 and a p-value of 
0.000. Thus, we can assume that a structural break 
did occur on that specific date and that the mean 
decreased by -0.526 compared 266 days before and 
100 days after the update. This timeframe ensures 
additional robustness, as other IS papers were able to 
show the effects of app updates for a much shorter 
period of just two weeks before and after an update 
[16]. We believe that the reasons behind the re-
increase of both the average app store ratings and the 
review sentiment levels in May 2018 are due to Snap 
Inc.’s. attempts to appease their users by reversing 
parts of the design changes [37]. In conclusion, we 
accept our hypothesis H1. 
(2) In order to evaluate the reasons behind this 
sudden drop in the average ratings, we used text 
mining to assess the most common n-grams before 
and after the update. First, all reviews were pre-
processed to eliminate noise issues [31]. Second, we 
extracted the top 10 unigrams, bigrams, and trigrams 
from the reviews. Table 3 and Table 4 show major 
differences: before the design update, reviewers 
talked positively about Snapchat by using words like 
“love” or “favorite social media”. After the global 
rollout, nearly all of the top n-grams are negative, and 
many reviewers explicitly describe the negative 
changes of the update with terms like “update sucks” 
or “broke don fix”. However, it is worth mentioning 
that even before the global rollout of the update users 
already mentioned an update, for example, the 
bigram number 7 of Table 3 is “update sucks”. 
Further, there are also reviewers who explicitly state 
that they “love snapchat” after the update. 
This can be explained through the fact that the 
update-related reviews before the global rollout were 
done by users who were part of the beta-testers of the 
app and had access to the update before everyone else 
had [33, 38]. Regarding positive reviews after the 
global rollout, we assume that some users liked the 
design changes and, or wanted to support and protect 
the developers against such a harsh community 
reaction. On February 20, 2018, Snap Inc. 
acknowledged that the design changes had worsened 
navigation and app usage and started to revert parts 
through additional app updates [37]. To conclude, we 
find enough evidence to support our hypothesis H2. 
In line with IS literature, we were able to show 
that a software update had a measurable effect on its 
 
Figure 2. Sentiment analysis 
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users [1, 14, 16]. However, while most software 
updates lead to a positive effect, our study shows that 
a major design app update could potentially lead to a 
forced and new adoption process. In case of the 
Snapchat update, many users were so unhappy with 
the implemented design changes that the developers 
decided to reverse some of the changes [37]. This 
case demonstrates the power of app users, who, as a 
community, can significantly influence the app 
development and maintenance process. 
 
6. Conclusion 
 
We used an exploratory approach to identify the 
reasons behind Snapchat’s sudden drop in app store 
ratings, a drop in revenue, and an increase in user 
unhappiness in February 2018. First, we were able to 
show that a significant decrease of app ratings 
happened after Snapchat globally rolled out its design 
update. Second, we found evidence that the design 
update worsened the perceived usability and in-app 
navigation. There is a high likelihood that this design 
overhaul triggered a new-adoption process of the app 
that resulted in an adverse effect on the perceived 
ease of use. 
 
6.1. Theoretical and practical contributions 
 
Our study provides new insights regarding how 
users perceive design updates. We observe and assess 
the impact of Snapchat’s design update in February 
2018 and find that a design overhaul can have a 
surprisingly significant impact on the app-perception 
of its user base – even if the update does not change 
any of the app’s functionalities. One interpretation of 
this finding is that a design overhaul that 
fundamentally changes part of the app-design may 
lead to a new adoption process of its users where 
perceived ease of use is a crucial factor and directly 
impacts satisfaction and continuance intention. 
Therefore, we provide both theoretical and practical 
contributions: 
First, we contribute to the theoretical topic of 
software updates (particularly mobile app updates) in 
IS by showing that perceived ease of use does play an 
important role after the initial adoption process. Our 
results suggest that the ISCM should incorporate 
perceived ease of use and its effects on satisfaction 
and continuance intention. This is in particular 
important as today’s software development moves 
from traditional release models with yearly releases 
to subscription-based software as a service release 
model. Second, developers and publishers who are 
using software updates to implement changes to the 
app design should carefully evaluate how testers 
perceive those changes. User feedback is a crucial 
factor and developers should not underestimate the 
potential power of unhappy users. Therefore, it is in 
particular important for companies, which have a 
business model that heavily relies on the success of 
one specific app to listen to user feedback. 
 
6.2. Limitations and further research 
 
We acknowledge that our study has several 
limitations concerning the generalizability. First, 
Snapchat’s design update is only a single case that we 
assessed in the course of our study. Second, the 
results could depend on the user demographics of 
Snapchat. The majority of users in the US are young 
and between 13 and 34 years old, thus using behavior 
could differ from the average population [41]. Third, 
we only extracted data from the Google Play Store; it 
might be possible that iOS users behaved differently 
and might have been content with the update. 
However, we believe that this is highly unlikely as 
we are not aware of such behaviors in the context of 
software updates. Last, we only used reviews that 
were written in English for our text mining and 
sentiment analyses; therefore, cultural differences 
could potentially affect our results. 
We recommend researchers to use our results as a 
starting point to conduct further research on the effect 
of software updates – specifically design changes – 
for mobile apps. Researchers could use quantitative 
research methods, such as using text mining to 
identify several other apps that experienced similar 
major design overhauls. This could be done by 
conducting keyword searches (e.g., “design update” 
or “new design”) of app store reviews or app update 
changelogs. Further, retesting our findings with 
larger sample size and data from different app stores 
should help to increase the generalizability of our 
results. Additionally, we recommend creating a 
classification scheme that describes and distinguishes 
between different types of software updates as it 
would greatly benefit the IS research community. 
Last, researchers could use qualitative methods such 
as panel-interviews of users before and after a design 
update to further evaluate the role of perceived ease 
of use. It could be particularly interesting to see if 
long-term users experience a renewed adoption 
process after the release of a design update.  
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